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NCCJIEJOBAHUE VCTOMUYNBOCTU SYKCTPEMAJIEN
OVHKIIMOHAJIA IIOTEHIIAJIBHOMN SHEPTUN!
H. M. ITosy6osipoBa (Bosrorpasa, P®)
nmedv@mail.ru

B coBpemenHOit IpakKTHKe IPOEKTUPOBAHNSA U IIPOU3BOICTBA, CYIIECTBYET
psiI M3IEJUil M COOPY KEHMil, TaKne KaK TeHTOBbIe KOHCTPYKIIUHU, MOJUMEp-
Hble KOHCTPYKIINK, KOTOPbIE UMEIOT HEOCIIOPUMOE IIPEMMYIIECTBO TIPHU Iepe-
KpBITHU GOJIBININX OTKPBITHIX TLIOMIa el (KopThl, bacceiinbl, Kade u mnp.). Ho
OHHU YPE3BBIYAITHO TPYIHO IMOMIAIOTCSA IIPOEKTUPOBAHUIO U AHAJIN3Y B CHIY
c1aboit pa3zpabOTAaHHOCTH COOTBETCTBYIOIIEI0 MATEMATHIECKOrO alllaparTa.
Psamom aBTOpOB IOAIEpPKIBAJIOCH, ITO HAMOOIEE IPEAIOUTUTETHLHON POPMOIA
ITOBEPXHOCTEH JIIsT TEHTOBBIX TKAHEBBIX KOHCTPYKIUM, ABJIAIOTCA TOBEPXHO-
cTu MUHUMAJBHOM momaan [1]. Takue apxuTeKTypHBIE COOPYKEHUSA UMEIOT
IIPUBJIEKATEIbHBIN BHEIITHUI BUI, OHM ONTUMAJIbHBI B MUHUMAJJILHOM PAaCXOIe
MaTEePUAJIOB IIPU CTPOUTEIHCTBE U B YMEHBIIIEHIN TEILJIO00OMEHa ¢ OKPYKa0-
e cpesion.

3a1aga, KOTOpasg CTOUT Iepel MaTeMaTHKAMH — 3TO 00EeCIedYnTh apXu-
TEKTOPOB U IIPOEKTUPOBIINKOB yIOOHBIMI METOAAMI HAXOXKIEHMs obJracTeil
YCTOMYINBOCTH OMUCAHHBIX ITOBEPXHOCTEN, YIUNTHIBAS IIPU TOM KaK HArpys3-
KM Ha HUX W3BHE, TaK W IPOIECCHI BOSHUKAIOIIHE BHYTPU, HAIPUMEDP, KaK
B [2]. Juga sToro morpeboBasioch pacCMaTpUBATH MOBEPXHOCTH, «MUHUMAJIb-
HbIe» C TOYKHU 3peHus 00Jiee CI0XKHBIX (DYHKIIMOHAJIOB, YeM JABHO U3y IaeMble
dbyukmmonasbl wiomaau. Hanpumep, dyHKmoHan (SHeprus) MOKeT ObIThH
KOMOHMHAaIIMel SHePTIUuU MOBEPXHOCTHOTO HATAXKEHNUsI, TPABUTAIMOHHON SHEP-
run, sHeprun m3rubOHoi medopmaruu. C IOMOIIBI0 TaKUX <«OOOOIEHHBIX»

PaGora Bumonmena npu dunancosoit nopepxkke PODOU (npoekr 13-01-97034 —
P _TIOBOJIKbE _a).
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GYHKINOHATIOB €CTh BO3MOXKHOCTH OIIEHUTH YCTONYNBbIE 1 HEYCTONYIMBbBIE CO-
CTOsIHWSI PABHOBECHBIX >KHUJIKOCTEH B I'PABUTAIIMOHHOM II0JI€ C ITOTEHIIHAJIOM,
TEHTOBBIX MOKPBITUH, MATHUTHBIX >KIIKOCTEH, KAIMLISIPHBIX IIOBEPXHOCTEIH.
C sroii nesbio B pabore [3| paccmarpuBasics byHKIMOHAT TUMA TIOMAJIN, &
B [4] — dyHKIIMOHAN ¢ TTIOABIHTErpaIbHON dDYHKIUEH, ONUCHIBAIOIIEH 00beM-
HYIO IIOTHOCTB CHUJI. IIpuMeHsiss MeTo/ibl U pe3y/IbTaThl UCCJIEIOBAHUN STUX
paboT, ObLIN MOJIyYeHbl Bapuannu (pyHKIMOHAJIA ITOTEHINAJILHOI SHEPIuu,
IpeAcTaBIeHHbIE B TeopeMe 1, a TakK»Ke HEKOTOPbIE CJIEICTBHUs, II0JIE3HBIE
IpU JaJbHEUIINX UCCIEeJTOBAHUAX YCTONYUBOCTU U HEYCTOMYUBOCTU.

[Iycte M — n-MepHOE CBA3HOE OPHEHTUpPyeMoe MHOroobpasue kiracca C2.
Paccmorpum opuenTupyeMyto ruteprnoBepxiaoctb M = (M, u), noaydeHHyo
C?-norpyxkennem v : M — R™! Ilycrs Q € R™! mekoropas obmacts,
takasg uto M C 0Q; &, ¥ :R"™! — R — C?%rnankue dyukunu. Ecnun €
0JIe eAUHUYHBIX HOpMaJeil K mosepxHocTn M, To nia mo6oit C%-rirankoit
moBepxHOCTH M ompeeseHa BeIUINHA

W(M) :/q)({) dM—F/\IJ(w) dz, (1)

M Q

KOTOpasi He 3aBUCHT OT Bbibopa Hopmasu §. Pyuknuonas (1) HasoBeMm dyHK-
IIIOHAJIOM TIOTEHIINAJIBHON SHEPTHUN.

[Iycte V' — C?-riagkoe BEeKTOPHOE II0JIE, OIPEIeJICHHOEe B OKPECTHOCTI
nosepxaocTu M, Takoe aro V| = h- ¢, tne h € Cj (M), npu sTom npemio-
JIaraeTcsd, 9TO MHTEerpaJbHbIe KPUBBIE MO V JeXKaT Ha MPSIMbIX JIMHUIX U
BJI0JTb HUX BBINOJIHEHO |V| = const.

[Iycrs U(M) — okpectHOCTH TIOBepXHOCTH M, B KOTODOI OIpeiesieHo
mosie V' u omHOIapaMeTpudecKas T'PYIIa JOKAJbHBIX TuddeoMopdu3MOB
gi(z) : UM) — R""! nopoxnennass BekropubiM nosem V. To ectsb g;(x)
ecTb pelreHne 3aaa49u Korm:

dg;—(tx) = V(g:(z)), 9:(x)|t=0 = =.
[Tosmoxxum My = g;(M). dcuo, aro My = M.

[ToBepxHOCTE M sBIsIETCS 2KCMPEMANLHOT, €CU TIepBasg BapHUAIWS
dbyukmonasa (1) paBHa HyJIIO MPU BCeX DECKOHEYHO MAJIBIX jedOpMAaIuax
nosepxHocT M.

DKcTpeMasibHas MOBEPXHOCTH M ycmotvuea, ecanm BTOpash BapHUAIHS
dbyukunonama (1) sHaKoOmpejieeHa TIPU BCEX GECKOHEYHO MAJIbIX nedop-
Manuax moBepxHoctu M, mHaue — Heycmoliuusa.
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O6o03HaUYNM

" 0*®
G={Gi}i 5 Gij= oe.0g T 6;i(® — (D®,€)), (2)
roe D = <g—§i, S—Z, e %) , 0;; — cumBos Kponekepa; k; — ryiaBHble

KPUBU3HBI; F; — TJIaBHbIE HAIIPABJIEHUs] TTOBEPXHOCTH.

Teopema 1. Ecau W (t) = W(M,), mo

W'(0) = / (div(D®(£))" — nH®(€) + ¥(x))h(z) dM,
M

2de div — dusepzenyus 6 mempure noseprrocmu M, H = <ﬁ , &) — cpednas
Kpususra noseprrocmu M ommocumenvro nopmanu . Boaee mozo, ecau
W'(0) = 0 das moboti pynryuu h(z) € CH(M), mo ewnoaneno

W"(0) = / {G(Vh, Vh) + b’ ((W(:p), £) — Zn: K2G(E, E,)) } dM,

M

2de G — xeadpamuunas opma, coomsememsyrowas mampuue (2).

CaenctBue 1.1. ITosepzrocmv M xaacca C? asasemca sxcmpemanvro

Pynryuonasa (1) mozda u mosvko mozda »_ k;G(E;, E;) = ¥(z).
=1

7

Caencreue 1.2. Ecau asxcmpemanvras noseprrocmv M asasemcs
naockocmuto, mo V(z) = 0.

Teopema 2. Ecau f = 2,41 uP(€) = P(€,11), mo svnoaneno pasercmaeo
div((&,019" — D)V ) = U(2)&a1.

Bameuanune 1. Ouesudho, umo npu V(z) = 0 meopema 2 obobusaem ro-
POWO U3BECTIHOE CBOTUCMBO 2APMOHUYHOCTIU KOOPOUHAMHOIL PYHKUULT MU-
HUMaALHOLT noseprrocmet. B pabome [5] dan p-murumasvroir noseprro-
cmetl GHAN02UNHOE PABEHCMEO DBLAO NONOHCEHO 8 OCHOBY UL ONPEIENEHUS.
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O MHOXKECTBAX E/IMHCTBEHHOCTU PA/J10B
11O CUCTEME XAPAKTEPOB HYJIb-MEPHO! I'PVIIIIHI
H. C. IlonsixoBa (CaparoB, P®)
Tehhi-NQyandex.ru

[Iycrs (G, +,N) — KoMTakTHas TOHOJOTHYecKas TPYIIIa W CyMIeCTBYeT
CUETHAA IIOCIEN0BATEILHOCTD BIOKEHHBIX MOAIDPYIIII

G=GyODG ODGyDO---DODG, D ...

0.¢]

takad, aro (| G, = © u takas, uro casuru G,+g obpasywr 6a3y TOMOJIO-
n=0

run N. B nanbreiinem, Ipu Heo6X0IUMOCTH, KOTJa HAC OyIeT HHTepecoBaTh

nexuit cisur G,+g. Ilycts p, ectb nmopanok daxrop-rpynmsl G, /Gpy1. By-
JIeM CYMTATh, 9YTO YKCJIa P, IpocTbie. Obo3HAUMM

mo =1, Mmuyy1 = MpPp.
[Tycts {x(t)} — coBokymHOCTBb Beex xapakTepos rpyumnbl G. Ilycrs
Gt=GycGyC-- CGyrCGyyy C...

BO3paCTaIOIIas MOCIEI0BATEILHOCTh aHHYAITOPOB. [Ipn Kaxk oM HaTypaJib-

HOM 7 BbIGEepeM xapakTep 7, € Gp.; \ Gi u 3adukcupyem 3Ty mocienosa-

tesibHOCTH. Cucremy (r,)5%, Oymem HasbBaThH cucTeMoil Pamemaxepa
Paccmorpum npouspoabayio dukcupoBannyio Touky t € G. Ilycrs

t= tn"i'an—lgn—l—i' s _i'a'()g()a

rae t, € Gp, 0 < a; < pj 112 0 < 7 < n — 1. Paccmorpum HaTypasbpHOe
qncjao k Takoe, 9TO

k= by,_1my,_1 + by_omy,_o + -+ + bymy.

IIycTe
5 _ 1, ap=bo,a1 =0b1,...,an-1 = by1,
bk Oa 3],0<]<n—1,a3#63,
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